A method permits semiquantitative estimation of partitioning of solutes between pairs of media. The organic solvent-water partition coefficients P are calculated. For Fe 4 S 4 Cys n , the organic solvent-water partition coefficients for 1-octanol P o , cyclohexane P ch and chloroform P cf decrease 4.46, 6.25 and 4.60 per Cys, 
Introduction
Ferredoxin is an example for many redox enzymes present in living organisms containing Fe-S clusters, which mediate electron-transfer reactions. The enzyme nitrogenase, which catalyzes the reduction of N 2 to NH 3 , contains such clusters as well, but in its structure some of the Fe atoms have been replaced by Mo. Some other enzyme systems, which contain Fe-S clusters, are rubredoxin, adrenodoxin and putidaredoxin. In general, Fe-S clusters in these types of enzymes possess two or four atoms of Fe and equal number of inorganic sulphide ions, which are called labile sulphur because, on treatment with acid, H 2 S gas is produced. However, those enzymes also contain organic S in the structures of ligands of Fe atom, which are cysteinyl (Cys)- [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Partly, the experimental work was concentrated on structure elucidation of Fe-S containing natural products [11] . On the other hand, the theoretical studies were mainly on modelling of ferrodixin/ferredoxin-like systems. Due to the complexity of the biochemistry behind these Fe-S clusters present in living organisms, some sort of model studies are necessary to understand the basic behaviour of these systems or part of them.
High-potential Fe-S proteins (HiPIPs) are a class of small electron-transfer metalloproteins, predominantly found in purple S bacteria [12] [13] [14] [15] [16] [17] [18] [19] [20, 21] . The cluster of HiPIP II from Ectothiorhodospira halophila is the best understood system: its electron spin resonance spectrum at 4K is consistent with an S = 1/2 ground state [22] , and magnetic Mössbauer data indicate that this state is the result of antiferromagnetic coupling between the mixed-valence pair and the Fe 3+ pair, the former having a larger subspin than the latter [23, 24] . The interpretation of the electronic structure of the oxidized cluster of HiPIP II from E. halophila is consistent with NMR data [25, 26] . [31] [32] [33] . The data were interpreted by assuming the existence of an equilibrium between two electronic distributions in the cluster [34] . It was performed the sequence-specific assignment of Cys Hs of oxidized, recombinant HiPIP I from E. halophila [35] , investigated the unfolding properties of HiPIP from Chromatium vinosum [36] and compared them with those of other proteins representative of various classes of Fe-S proteins [37] .
The present model is an extension of the solvent-dependent conformational analysis program (SCAP)
1-octanol-water model to organic solvents, using extended versions of the functional forms [38] . In earlier publications, the method was applied to the calculation of the organic solvent-water partition coefficients of porphyrins, phtahlocyanines, benzobisthiazoles, fullerenes, acetanilides, local anaesthetics [39] , lysozyme [40] , barbiturates, hydrocarbons [41] , polystyrene [42] and Fe 4 S 4 Cys n of HiPIP [43] . In the present report 
Results and discussion

Iron-sulphur clusters with cysteine ligands
The free energies of solvation, partition coefficients and hydrophobic moment for Fe 4 S 4 Cys n (0≤n≤4) models of HiPIP (cf. 
Iron-selenium clusters
The free energies of solvation, partition coefficients and hydrophobic moment for substitutions of S by Se in Fe 4 S 4-m Se m (0≤m≤4) models are included in Table 1 
Iron-selenium clusters with cysteine ligands
The free energies of solvation, partition coefficients and hydrophobic moment for substitution of S by Se in Fe 4 S 4-m Se m Cys n (0≤m≤4, 0≤n≤4) models are included in The relative permittivities and molecular volumes of the studied solvents at T = 298K (cf. Table 2) shows the greatest similarity in relative permittivity between chloroform and 1-octanol (4.806 and 10.34, respectively), when compared with cyclohexane (2.023) and 1-octanol. This is in concordance with the fact that for both Fe-S and -Se clusters with Cys ligands, the logP absolute error for chloroform (27%) is smaller than that for cyclohexane (17%, Table 1 ). Table 2 Relative permittivity and molecular volume of the solvents at T = 298K The classification by information entropy and equipartition conjecture [57] is represented in Figure 2 . 
Experimental Procedures
SCAP is based on the model of Hopfinger parameterized for the 1-octanol-water solvent pair with solute molecules composed of H, C, N, O, F, S, Cl and Br, and containing a wide variety of functional groups [44, 45] . SCAP was initially used to calculate the Gibbs free energy of solvation of molecules. From these data and with the equation
one can calculate the logarithm logP at a given T, which is taken as 298K. R is the gas constant, and For a general organic solvent, e.g., cyclohexane, the maximum number of solvent molecules allowed to fill the solvation sphere is related to the molecular volume of the solvent molecule as
where V o , V w and V s are the molecular volumes of 1-octanol, water and a general organic solvent, respectively.
The n o , n w and n s are the maximum numbers of molecules of 1-octanol, water and a general organic solvent, respectively, allowed to fill the solvation sphere. The variation in the standard Gibbs free energy associated with the extraction of one solvent molecule out of the solvation sphere Δg s o is calculated using the generalized Born equation,
where ε o and ε s are the relative permittivities [46] . The radius of the solvation sphere is related to the molecular volume of the solvent molecule as
Finally, the free volume available for a solvent molecule in the solvation sphere is related to the molecular volume of the solvent molecule as
The only parameters needed are the relative permittivity ε and molecular volume V s of the organic solvent. V s values have been calculated with our program TOPO [47] . In the present study, the following values have been (cyclohexane) and 72.1Å 3 (chloroform) [48] . The 1-octanol is a linear molecule, very mobile thus it has different volumic properties than the cyclohexane and the chloroform.
The algorithm of Kyte and Doolittle has been used to calculate the hydropathy profile of the structures [49] . The hydrophobicity of each molecule is calculated from its atomic contributions as:
